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FINAL ACTION 



1 . This action is in response to papers filed 28 March 2002 in Paper No. 25 in which 
claims 1, 11, 12 and 18 were amended. All of the amendments have been thoroughly reviewed 
and entered. The previous rejections in the Office Action of Paper No. 23 dated 18 September 
2001 are withdrawn in view of the amendments. All of the arguments have been thoroughly 
reviewed but are deemed moot in view of the amendments, withdrawn rejections and new 
grounds for rejection. New grounds for rejection are discussed. 
Currently claims 1-18 are under prosecution. 



Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the same and shall set forth the best mode contemplated by the inventor of 
carrying out his invention. 

3. Claims 1-18 are rejected under 35 U.S.C. 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

a. The recitation "wherein each n-mer is at least 8 nucleotides in length" is added to the 
newly amended independent claims 1 and 12. However, the specification fails to define or 
provide any disclosure to support such claim recitation. Applicant points to pages 11,13 and 
17 of the specification for support for the newly added limitation. However, theses pages do 



Application/ Control Number: 09/394,230 
Art Unit: 1634 



Page 3 



not provide support for the new limitation. Specifically, page 11, recites n-mer ranges of "from 
about 4 to about 50 nucleotides", "from about 5 to about 20 nucleotides", "from about 6 to 
about 12 nucleotides and most preferably from 8 to 9 nucleotides"; page 13 teaches the n-mer 
wherein n is 8; and page 17 teaches the n-mer wherein n =8 and ranges of "from about 6 to 
about 12 and more preferably, from about 8 to 9 nucleotides". The specification does not 
provide support for the "at least 8 nucleotides" because the newly added limitation does not 
have an upper limit (see MPEP, 2 163.05, III). 

With respect to changing numerical range limitations, the analysis must take into 
account which ranges one skilled in the art would consider inherently supported by the 
discussion in the original disclosure. In the decision in In re Wertheim, 541 F.2d 2t>/, 
191 USPQ 90 (CCPA 1976), the ranges described in the original specification included a range 
of "25%- 60%" and specific examples of "36%" and "50%." A corresponding new claim ^ 
limitation to "at least 35%" did not meet the description requirement because the phrase at 
least" had no upper limit and caused the claim to read literally on embodiments outside the 
"25% to 60%" range, however a limitation to "between 35% and 60%" did meet the description 
requirement 

b. The recitation " micro array" is added to the newly amended independent claims 1 and 
12 and dependent claims 11 and 18. However, the specification fails to define or provide any 
disclosure to support such claim recitation. Applicant points to pages 19, 23, 29 and 32 of the 
specification for support for the new limitation. However, these pages do not provide adequate 
support the term "microarray". Specifically, page 19 teaches dimension (0.25mm2) of the array 
and feature density (from about 1000 to 10« or 10* or 10* features); page 23 teaches resolution 
of fluorescent signal detection (6.8-7.5^m for 8-mer arrays and 3.5nm for 9-mer arrays); page 
29 teaches feature sizes of 50x50 urn and 25x25^im; and page 32 teaches scanner resolution of 
6.8-7.5jmi for 8-mer arrays and 3.5^m for 9-mer arrays. The specification does not teach or 
define the newly claimed "microarray". Therefore, the specification does not provide adequate 
support to the newly added limitations. 

MPEP 2 163.06 notes "IF NEW matter is added to the claims, the examiner should reject 

THE CLAIMS UNDER 35 U.S.C. 1 12, FIRST PARAGRAPH - WRITTEN DESCRIPTION REQUIREMENT. IN RE 
RASMUSSBN, 650 F.2D 1212, 211 USPQ 323 (CCPA 1981)." MPEP 2163.02 teaches that 
"Whenever the issue arises, the fundamental factual inquiry is whether a claim defines an 
invention that is clearly conveyed to those skilled in the art at the time the application was 
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Art Unit: 1634 

filed If a claim is amended to include subject matter, limitations, or terminology not present in 
the application as filed, involving a departure from, addition to, or deletion from the disclosure 
of the application as filed, the examiner should conclude that the claimed subject matter is not 
described in that application." MPEP 2 163.06 further notes "WHEN AN AMENDMENT IS FILED IN 
REPLY TO AN OBJECTION OR REJECTION BASED ON 35 U.S.C. 112, FIRST PARAGRAPH, A STUDY OF THE 
ENTIRE APPLICATION IS OFTEN NECESSARY TO DETERMINE WHETHER OR NOT "NEW MATTER" IS INVOLVED. 
APPLICANT SHOULD THEREFORE SPECIFICALLY POINT OUT THE SUPPORT FOR ANY AMENDMENTS MADE TO THE 
DISCLOSURE? (emphasis added). 

4. To the extent that the claimed methods are not described in the instant disclosure, 
claims 1-18 are also rejected under 35 U.S.C. 112, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/ or use the 
invention, since a disclosure cannot teach one to make or use something that has not been 
described. 



Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

6. Claims 1-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cantor et 
al. (U.S. Patent No. 5,631,134, filed 5 June 1995) in view of Southern (U.S. Patent No. 
5,700,637, filed 19 April 1994), Yershov et al (Proc. Natl. Acad. Sci., USA, 1996, 93: 4913- 
4918) and Fodor et al (U.S. Patent No. 5,800,992, issued 1 Sept 1998). 

Regarding Claim 1, Cantor et al. teach a method of determining the presence of a 
mutation in a target polynucleotide comprising the steps of providing a polynucleotide probe 
microarray wherein each probe comprises a double strand region and a single stranded n-mer 
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overhang region; hybridizing a target polynucleotide to said overhangs in the array to generate 
a target hybridization pattern; and determining the presence of a mutation in the target 
polynucleotide by analyzing hybridization patterns (Column 8, lines 1-12) wherein the probes 
are designed to identify mutations (Column 4, lines 5-8) wherein the a single stranded n-mer 
overhang region is "preferably" about 4 to 20 nucleotides in length (Column 5, lines 60-65) and 
wherein the set of probes on the array comprises every possible n-mer (Column 6, lines 3-5). 
Cantor et al. do not teach hybridizing a reference polynucleotide to a second array and 
determining the presence of a mutation by comparing the reference and target hybridization 
patterns. However, the comparison of reference and target hybridization patterns to determine 
the presence of a mutation was known and routinely practiced in the art at the time the 
claimed invention was made. Specifically, Southern teaches a similar method for determining 
the presence of a mutation in a target polynucleotide comprising hybridizing a target 
polynucleotide to array and a reference polynucleotide to a second array (Column 7,lines 10- 
31) and determining the presence of a mutation by comparing reference and target 
hybridization patterns without sequencing the target polynucleotide (Column 3, lines 58-62) 
and they teach complete n-mer arrays wherein each n-mer is at least 8 nucleotides in length 
(Column 6, lines 8-27). It would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the complete n-mer hybridization detection and 
analysis of Cantor et al. with the complete n-mer hybridization comparison analysis of 
Southern whereby comparing hybridization patterns reveals differences between the target and 
reference and eliminates the need for sequencing the target sequence (Column 3, lines 52-62) 
and wherein the hybridizations are extremely sensitive because complete n-mer hybridizations 
are performed under highly stringent conditions to discriminate between single mismatch 
sequences (Column 10, line 57-67-Column 11, line 4) for the expected benefits of identifying 
mutations accurately, efficiently and economically i.e. identifying mutations under highly 
stringent conditions without the time and labor consuming sequencing reactions. 
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The examples of Cantor et al illustrate arrays comprising all possible n-mers wherein 
each n-mer is 5 nucleotides in length. While Cantor et al do not teach specific embodiments 
wherein each n-mer is at least 8 nucleotides in length, probe microarrays comprising probes 
having a complete set n-mers wherein each n-mer is at least 8 nucleotides in length was well 
known in the art at the time the claimed invention was made as taught by Yershov et al and 
Fodor et al. Specifically, Yershov et al teach a microarray comprising all possible 8-mers is a 
simple matter using robotic means for manufacturing (page 4917, right column, last 
paragraph) and Fodor et al teach microarrays comprising all possible n-mers wherein each ri- 
mer is at least 8 nucleotides in length (Column 17, line 49-Column 18, line 15) wherein the 
complete set of 8-mers are provided on a microarray of less then 1 cm 2 (Column 7, lines 61-67). 
It would have been obvious to one of ordinary skill in the art at the time the claimed invention 
was made to modify the microarray of Cantor et al by increasing the size /length of the n-mers 
to at least 8-mers as taught by Yershov et al and Fodor et al thereby providing a microarray 
comprising a complete set of n-mers wherein each n-mer is at least 8 nucleotides to thereby 
provide for batch hybridization of target to the microarrays comprising all possible n-mers for 
the expected benefits of automated, simple and reproducible hybridizations and mutation 
detection as taught by Fodor et al (Column 19, lines 35-65). The skilled practitioner in the art 
would have been reasonably motivated to scale up the microarray of Cantor et al based on the 
teaching of Yershov et al where they teach scaling up is a simple matter using know robotic 
manufacturing means (page 4917, right column, last paragraph). 

The courts have stated that "mere scaling up of a prior art process capable of being 
scaled up, if such were the case, would not establish patentability in a claim to an old process 
so scaled." 531 F.2d at 1053, 189 USPQ at 148; In re Rose, 220 F.2d 459, 105 USPQ 237 
(CCPA 1955); In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 1976) see MPEP, 2144.04, 
IV, A. 
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Regarding Claim 2, Cantor et al. teach the hybridized polynucleotide is ligated to the 
probe (Column 8, lines 8-9). 

Regarding Claim 3, Cantor et al. teach the hybridized polynucleotide is ligated to the 
probe (Column 8, lines 8-9). Cantor et al. do not discuss the reference polynucleotide. 
However, reference polynucleotides were known to one of ordinary skill in the art as discussed 
above and the skilled practitioner would have known that for comparison purposes, a target 
and reference polynucleotide would be treated equally i.e. ligated to the probe. 

Regarding Claim 4, Cantor et al. teach the overhangs have free 5' ends (Column 12, 
lines 46-49 and Fig. IB). 

Regarding Claim 5, Cantor et al. teach the overhangs have free 3 ? ends (Column 12, 
lines 38-45 and Fig. 1A). 

Regarding Claim 6, Cantor et al. teach the n-mer comprises from about 4 to 50 
nucleotides (Column 12, lines 57-60). 

Regarding Claims 7-9, Cantor et al. teach the mutation is a single nucleotide mutation 
(Column 10, lines 38-40). Cantor et al. do not teach the single nucleotide mutation is a 
substitution (Claim 7), a deletion (Claim 8) and an insertion (Claim 9). However, one skilled in 
the art at the time the claimed invention was made would have known that the single 
nucleotide mutations taught by Cantor et al. include the claimed substitution, deletion and 
insertion mutations. 

Regarding Claim 10, Cantor et al teach the method wherein single nucleotide mutations 
are identified wherein the identification quickly, efficiently and easily detects inherited 
mutations which cause disease and DNA depended phenotype and somatic variations (Column 
10, lines 38-45). Cantor et al. do not teach the target polynucleotide is selected from the 
recited sequences. However, it would have been prima facie obvious to one of ordinary skill in 
the art at the time the claimed invention was made to modify the method of Cantor et al. with 
the teachings of Cantor et al. to obtain the claimed invention because the skilled practitioner in 
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the art would have been motivated with a reasonable expectation of success to apply the 
mutation detection teaching of Cantor et al. to sequences known to contain single nucleotide 
mutations for the obvious benefit of detecting clinically relevant mutations quickly, efficiently 
and easily as taught by Cantor et al. 

Regarding Claim 11, Cantor et al. do not teach parallel arrays. However, Southern 
teaches the similar method wherein the arrays are arranged in parallel i.e. stripes (Column 7, 
lines 12-22) whereby numerous sequence variations are analyzed simultaneously wherein each 
stripe corresponds to a different sequence variation. It would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made to modify the single array 
of Cantor et al. with the parallel arrays (i.e. strips) of Southern for the expected benefit of 
analyzing numerous mutations simultaneously as taught by Southern (Column 7, lines 23-26). 

Regarding Claim 12, Cantor et al. teach a method of determining relatedness two or 
more polynucleotides comprising the steps of providing a polynucleotide probe array wherein 
each probe comprises a double stranded region and a single stranded n-mer overhang region 
such that the over hangs in each array constitute a complete set of n-mers; hybridizing a target 
polynucleotide to said overhangs in the array to generate a hybridization pattern and analyzing 
the hybridization patterns (Column 8, lines 1-10) wherein the a single stranded n-mer 
overhang region is "preferably" about 4 to 20 nucleotides in length (Column 5, lines 60-65) and 
wherein the set of probes on the array comprises every possible n-mer (Column 6, lines 3-5). 
Cantor et al. do not teach the method comprising two identical arrays wherein the target 
polynucleotide is hybridized to one array and a second target polynucleotide is hybridized to a 
second array. However, the comparison of hybridization patterns to determine if two or more 
sequences are identical was known and routinely practiced in the art at the time the claimed 
invention was made. Specifically, Southern teaches a similar method for determining whether 
two or more target polynucleotides are identical comprising providing at least two identical 
polynucleotide probe arrays; hybridizing a first polynucleotide to one array stripe and a second 
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polynucleotide to a second array stripe (Column 7,lines 10-31) and comparing the first and 
second hybridization patterns without sequencing the target polynucleotide (Column 3, lines 
58-62). It would have been obvious to one of ordinary skill in the art at the time the claimed 
invention was made to modify the complete n-mer hybridization detection and analysis of 
Cantor et al. with the complete n-mer hybridization comparison analysis of Southern whereby 
comparing hybridization patterns reveals differences between sequences and eliminates the 
need for sequencing the sequences (Column 3, lines 52-62) and wherein the hybridizations are 
extremely sensitive because complete n-mer hybridizations are performed under highly 
stringent conditions which discriminate between single mismatch sequences (Column 10, line 
57-67-Column 11, line 4) for the expected benefits of determining sequence similarity 
accurately, efficiently and economically i.e. determining sequence similarity under highly 
stringent conditions without the time and labor consuming sequencing reactions. 

The examples of Cantor et al illustrate arrays comprising all possible n-mers wherein 
each n-mer is 5 nucleotides in length. While Cantor et al do not teach specific embodiments 
wherein each n-mer is at least 8 nucleotides in length, probe microarrays comprising probes 
having a complete set n-mers wherein each n-mer is at least 8 nucleotides in length was well 
known in the art at the time the claimed invention was made as taught by Yershov et al and 
Fodor et al. Specifically, Yershov et al teach a microarray comprising all possible 8-mers is a 
simple matter using robotic manufacturing means (page 4917, right column, last paragraph) 
and Fodor et al teach microarrays comprising all possible n-mers wherein each n-mer is at 
least 8 nucleotides in length (Column 17, line 49-Column 18, line 15) wherein the complete set 
of 8-mers are provided on a microarray of less then 1 cm 2 (Column 7, lines 61-67). It would 
have been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to scale up the microarray of Cantor et al by increasing the size/length of the n-mers to 
at least 8-mers as taught by Yershov et al and Fodor et al thereby providing a microarray 
comprising a complete set of n-mers wherein each n-mer is at least 8 nucleotides to thereby 
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provide for batch hybridization of target to the microarrays comprising all possible n-mers for 
the expected benefits of automated, simple and reproducible hybridizations and mutation 
detection as taught by Fodor et al (Column 19, lines 35-65). The skilled practitioner in the art 
would have been reasonably motivated to scale up the microarray of Cantor et al based on the 
teaching of Yershov et al where they teach scaling up is a simple matter using know robotic 
manufacturing means (page 4917, right column, last paragraph). 

The courts have stated that "mere scaling up of a prior art process capable of being 
scaled up, if such were the case, would not establish patentability in a claim to an old process 
so scaled." 531 F.2d at 1053, 189 USPQ at 148; In re Rose, 220 F.2d 459, 105 USPQ 237 
(CCPA 1955); In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 1976) see MPEP, 2144.04, 
IV, A. 

Regarding Claim 13, Cantor et al. teach the hybridized polynucleotide is ligated to the 
probe (Column 8, lines 8-9). 

Regarding Claim 14, Cantor et al. teach the hybridized polynucleotide is ligated to the 
probe (Column 8, lines 8-9). Cantor et al. do not discuss the reference polynucleotide. 
However, reference polynucleotides were known to one of ordinary skill in the art as discussed 
above and the skilled practitioner would have known that for comparison purposes, a target 
and reference polynucleotide would be treated equally i.e. ligated to the probe. 

Regarding Claim 15, Cantor et al. teach the overhangs have free 5' ends (Column 12, 
lines 46-49 and Fig. IB). 

Regarding Claim 16, Cantor et al. teach the overhangs have free 3* ends (Column 12, 
lines 38-45 and Fig. 1A). 

Regarding Claim 17, Cantor et al. teach the n-mer comprises from about 4 to 50 
nucleotides (Column 12, lines 57-60). 

Regarding Claim 18, Cantor et al. do not teach parallel arrays. However, Southern 
teaches the similar method wherein the arrays are arranged in parallel i.e. stripes (Column 7, 
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lines 12-22) whereby numerous sequence variations are analyzed simultaneously wherein each 
stripe corresponds to a different sequence variation. It would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made to modify the single array 
of Cantor et al. with the parallel arrays (i.e. strips) of Southern for the expected benefit of 
analyzing numerous mutations simultaneously as taught by Southern (Column 7, lines 23-26). 



Response to Arguments 

7. Applicant argues that neither Cantor et al or Southern et al teach or suggest all the 
claim limitations of the newly amended claims i.e. microarrays comprising complete sets of n- 
mers wherein each n-mer is at least 8 nucleotides in length. The argument has been 
considered but is deemed moot in view of the amendments, withdrawn rejection and new 
grounds for rejection. 

Applicant argues that Cantor et al do not provide a reasonable expectation of success 
and actually teach away from the claimed invention. The argument has been considered but 
is not found persuasive for the reasons stated above i.e. while the examples of Cantor et al 
illustrate arrays comprising all possible n-mers wherein each n-mer is 5 nucleotides in length, 
probe microarrays comprising probes having a complete set n-mers wherein each n-mer is at 
least 8 nucleotides in length was well known in the art at the time the claimed invention was 
made as taught by Yershov et al and Fodor et al. Specifically, Yershov et al teach a microarray 
comprising all possible 8-mers is a simple matter using robotic means for manufacturing (page 
4917, right column, last paragraph) and Fodor et al teach microarrays comprising all possible 
n-mers wherein each n-mer is at least 8 nucleotides in length (Column 17, line 49-Column 18, 
line 15) wherein the complete set of 8-mers are provided on a microarray of less then 1 cm 2 
(Column 7, lines 61-67). It would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to scale up the microarray of Cantor et al by increasing 
the size /length of the n-mers to at least 8-mers as taught by Yershov et al and Fodor et al 
thereby providing a microarray comprising a complete set of n-mers wherein each n-mer is at 
least 8 nucleotides to thereby provide for batch hybridization of target to the microarrays 
comprising all possible n-mers for the expected benefits of automated, simple and reproducible 
hybridizations and mutation detection as taught by Fodor et al (Column 19, lines 35-65). The 
skilled practitioner in the art would have been reasonably motivated to scale up the microarray 
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of Cantor et al based on the teaching of Yershov et al where they teach scaling up is a simple 
matter using know robotic manufacturing means (page 4917, right column, last paragraph). 

The courts have stated that "mere scaling up of a prior art process capable of being 
scaled up, if such were the case, would not establish patentability in a claim to an old process 
so scaled." 531 F.2d at 1053, 189 USPQ at 148; In re Rose, 220 F.2d 459, 105 USPQ 237 
(CCPA 1955); In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 1976) see MPEP § 2144.04, 
IV, A. 

Applicant argues that Southern et al teach the complete set of n-mers is problematic 
because they teach that a complete 10-mer would require a lOO^i matrix. The argument has 
been considered but is not found persuasive because Southern et al, contrary to Applicant's 
assertion that Southern teaches a complete 10-mer is problematic, provide an example of a 
complete 10-mer microarray (Column 6, lines 5-27). 

Applicant further argues that Southern et al teach equipment for creating the array has 

not yet been developed. The argument has been considered but is not found persuasive 
because as stated above complete n-mer of at least 8 nucleotides were well known and 
routinely practiced in the art as taught by Yershov et al and Fodor et al. It would have been 
obvious to one of ordinary skill in the art at the time the claimed invention was made to modify 
the example of Cantor et al comprising a complete 5-mer array and to scale up the n-mer to at 
least an 8-mer based on the teachings of Yershov et al and Fodor et al for the expected benefits 
of automated, simple and reproducible hybridizations and mutation detection as taught by 
Fodor et al (Column 19, lines 35-65). The skilled practitioner in the art would have been 
reasonably motivated to scale up the microarray of Cantor et al based on the teaching of 
Yershov et al where they teach scaling up is a simple matter using know robotic manufacturing 
means (page 4917, right column, last paragraph). 

The courts have stated that "mere scaling up of a prior art process capable of being 
scaled up, if such were the case, would not establish patentability in a claim to an old process 
so scaled." 531 F.2d at 1053, 189 USPQ at 148; In re Rose, 220 F.2d 459, 105 USPQ 237 
(CCPA 1955); In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 1976) see MPEP, 2144.04, 
IV, A. 
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8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant 
is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Conclusion 

9. No claim is allowed. 

10. The examiner's Art Unit has changed from 1655 to 1634. Please address future 
correspondence to Art Unit 1634. 

1 1 . Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to BJ Forman whose telephone number is (703) 306-5878. The examiner can normally be 
reached on 6:30 TO 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Gary 
Jones can be reached on (703) 308-1 152. The fax phone numbers for the organization where this 
application or proceeding is assigned are (703) 308-4242 for regular communications and (703) 308-8724 
for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to the receptionist whose telephone number is (703) 308-0196. 



BJ Forman, Ph.D. 
Patent Examiner 
Art Unit: 1634 
June 5, 2002 




' Jonas 

Supervisory Patent Examiner 
Technology Center 1600 



